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P12665 Patent 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Gilroy J. Vandentop, et al. 

Serial No.: 10/020,911 

Filing Date: December 19, 2001 

For ELECTRICAL/OPTICAL 

INTEGRATION SCHEME USING 
DIRECT COPPER BONDING 



Examiner: Zarneke, David A. 
Art Unit: 2827 



Mail Stop Appeal Brief - Patents 
Commissioner for Patents 
P.O Box 1450 

Alexandria, VA 22313-1450 



APPEAL BRIEF UNDER 37 C.F.R. S 1.192 



Dear Sir: 

Appellants hereby submit this Brief in triplicate in support of Appellants' 
appeal from a final decision of the Examiner mailed April 6, 2004 in the above- 
referenced application. Appellants respectfully request consideration of this 
Appeal Brief by the Board of Patent Appeals and Interferences for allowance of 
the above-referenced application. 



REAL PARTY IN INTEREST 
The real party in interest is Intel Corporation, a Delaware Corporation 

having a principal place of business in Santa Clara, California. 

s 

1 



PAGE 5/34 ' RCVD AT 8(5/2004 3:22:17 PM [Eastern Daylight Time] 1 SVR: USPT0-EFXRF-D1 1 DNIS:8729306 * C 3lD:703 6333303 * DURATION (mnws):09-24 



Aug-05-2004 02:25pm From-LF3 OFFICE AREA 



7036333303 



T-884 P. 006/034 F- 



RELATED APPEALS AND INTERFERENCES 
There are no other appeals or interferences known to Appellants, 
Appellants 1 legal representatives, or the assignee that will directly affect or be 
directly affected by or have a bearing on the Board's decision in this appeal. 

STATUS OF CLAIMS 

The above-referenced application, as originally filed, contained 30 claims. 
In response to a restriction requirement, Appellants elected claims 1-16. The 
Examiner further constructively elected claims 1-4 and 14-16 on the grounds that 
claims 5-13 were considered to be directed to another species. During 
prosecution, Appellants added new claim 31. Claims 1-4, 14-16 and 31 stand 
rejected under 35 U.S.C. § 103(a) as being considered to be unpatentable over 
Appellants' allegedly admitted prior art in view of Fan et al M "Copper Wafer 
Bonding", Electrochemical and Solid State Letters 2(10), pp. 534-536, 1999. 

The claims on appeal are claims 1-4, 14-16 and 31 referenced above. 
Claims 1 is an independent claim. Claims 2-4, 14-16 and 31 depend from and 
further limit claim 1 . 

STATUS OF AMENDMENTS 
A response after final office action under 37 C.F.R. § 1.116 was filed on 
February 9, 2004. In the response after final office action, no claims were 
amended. As Appellants understand the Advisory Action mailed February 23, 

2 
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2004, the response after final office action was not entered because the remarks 
were considered to require further search and/or consideration. 

SUMMARY OF INVENTION 

The invention defined by claims 1-4 and 14-16 is a method of fabricating 
an electro-optic semiconductor package. According to the invention as defined 
by these claims, the method includes providing an integrated circuit (IC) wafer 
having one or more contact pads, the [C contact pads being connected to an IC 
on the IC wafer. An intermediate wafer having one or more intermediate contact 
pads is also provided, where the intermediate contact pads are connected to an 
electro-optic arrangement on the intermediate wafer. The method provides for 
direct copper bonding the IC contact pads to adjacent intermediate contact pads, 
where the electro-optic semiconductor package results. (See e.g. FIG. 3, blocks 
52, 54 and 56, and Specification, paragraphs [0019J-[0021]). 

The invention defined by claim 31 is a method of fabricating an electro- 
optic semiconductor package. The method includes the features described in 
the preceding paragraph, with the additional limitation that the direct copper 
bonding enables optical losses associated with the electro-optic semiconductor 
package to be minimized. (See, e.g. FIG. 2, optical components 26, 28 and 30, 
and Specification, paragraph [0021 J). 



3 
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ISSUES 

Whether claims 1-4, 14-16 and 31 are patentable under 35 U.S.C. § 
103(a) over Appellants' allegedly admitted prior art and Fan et al., "Copper 
Wafer Bonding", Electrochemical and Solid State Letters 2(10), pp. 534-536, 
1999 ("Fan"). 

GROUPING OF CLAIMS 
Group I Claims 1-4 and 14-16 stand or fall together in Group I; and. 
Group II Claim 31 stands and falls alone in Group II. 

ARGUMENT 

Claim 1 is patentable over Appellants' alleg edly admitted prior art and Fan 

Claims 1-4 and 14-16 have been rejected under 35 U.S.C. §103(a) over 
what has been described as "Applicant's admitted prior art" and Fan et al., 
"Copper Wafer Bonding", Electrochemical and Solid State Letters. 2(10), pp. 534 
536, 1999. For purposes of discussion, it is assumed that "Applicant's admitted 
prior art" refers to paragraphs [0003]-[0005] of the present specification, in view 
of paragraph 2, page 5 of the Office Action. 

To establish a prima facie case of obviousness under § 1 03, all claim 
limitations of a claimed invention must be taught or suggested by the prior art. 
See MPEP, Section 2143.03 and In re Royka, 490 F.2d 981, 180 USPQ 580 
(CCPA 1974). In view of the foregoing authority, the Appellants respectfully 



4 
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submit that the basis relied on by the Examiner for the asserted rejection does 
not establish a prima facie case of obviousness. 

In particular, paragraphs [0003]-[0005] make no mention of direct copper 
bonding, a technique that prior to the present application, had been limited to 
electrical applications. The Office action {page 5, paragraph 5) acknowledges 
this shortcoming and relies upon Fan to provide the missing element. In 
particular, the Office Action alleges that the claimed feature "would have been 
obvious ... because Fan teaches that [with direct copper bonding] interconnect 
delays are significantly reduced and system performance is increased." The 
Office Action cites the first paragraph of Fan as support for this proposition. 

However, it is noted that Fan, in the first paragraph thereof (and, indeed, 
throughout), refers only to the advantages derived by using direct copper 
bonding to connect electrical devices. There is nothing in Fan to suggest that 
similar advantages might be obtained by using direct copper bonding with optical 
devices. 

In this connection, it is further noted that the CAFC has held that tt [t]he 
mere fact that the prior art may be modified in the manner suggested by the 
Examiner does not make the modification obvious unless the prior art suggested 
the desirability of the modification." In re Fritch, 972 F.2d 1260, 1266 (Fed. Cir. 
1992). Further, with regard to combining prior art teachings to contend that the 
combination renders a claimed invention obvious, the CAFC has held that 
"[t]here must be some reason, suggestion or motivation found in the prior art 
whereby a person of ordinary skill in the field of the invention would make the 
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combination. That knowledge cannot come from the applicant's invention itself." 
In re Oetiker, 977 F.2d 1443. 1447. 24 USPQ2d 1443, 1446 (Fed. Cir. 1991). 

Here, the only source to be found for the alleged motivation to modify the 
electrical devices of Fan to arrive at the claimed invention is the Appellants's own 
disclosure. Absent this disclosure, the claimed invention is anything but obvious. 
Optical devices have been historically difficult to fabricate using silicon-based 
processes. Typically, processes for fabricating optical devices (e.g., lasers) and 
processes for fabricating semiconductor devices are incompatible, for example 
because the respective processes use different materials and because a step or 
steps in one process could compromise or damage a structure formed in the 
other process. Thus, integrating optical devices with semiconductor devices has 
presented long-standing challenges that the present invention addresses in a 
novel and non-obvious fashion. 

It is further observed that the reliance of the Office Action on an argument 
citing "inherent properties" is misplaced. Specifically, the Office Action states: 
"[SJeeing as Fan teaches that direct copper bonding is a known in the art 
method, the optic advantages of using direct copper bonding would be inherent 
properties" (page 2, paragraph 5). As a threshold matter, it is observed that the 
meaning of this statement is unclear, for at least the reason that it appears to 
equate "optic advantages" with "inherent properties." What "advantages" and 
what "properties" are meant is not clear, and in any event an "advantage" is not 
a "property." Moreover, whatever is meant by "optic advantages" and "inherent 
properties," the statement does not bear on the asserted obviousness rejection 
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for at least, the reason that, as discussed previously, there is no discussion 
whatsoever in Fan of optical devices. 

Note is further taken of the statement in the Office Action that "[t]he use of 
old process steps employing new materials is unpatentable," citing In re Maxwell 
and Lancles, 89 USPQ 387 (CCPA 1951). The Appellants respectfully submit 
that this statement, however it is believed to apply to the present application, is 
plainly contrary to the holding of In re Maxwell. In that case, the court held that 
the Appellants' use of a new resin developed by others in the making of paper 
was patentable. 

In consideration of the foregoing, claim 1 is clearly allowable over the art 
of record. Moreover, because claims 2-4 and 14-16 depend on claim 1, they are 
likewise allowable for at least the reasons discussed in connection with claim 1, 
Withdrawal of the rejection of claims 1-4, 14-16 and 31 under 35 U.S.C. §103(a) 
is therefore respectfully requested. 

Claim 31 is patentable over Appellants' allegedly admitted prior art and Fan 

Claim 31 has also been rejected under 35 U.S.C. §1 03(a) over what has 
been described as "Applicant's admitted prior art" and Fan. Appellants 
respectfully assert that the allegedly admitted prior art and Fan fail to meet a 
prima facie case of obviousness because all of the claimed limitations are not 
taught or suggested by the references. 

In particular, claim 31 recites that the direct copper bonding enables 
optical losses associated with the electro-optic semiconductor package to be 

7 
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'minimized As alteaidy mlentfcineid. Fan dfer^dhsl^tes ;«|>p^ ■ 
losses or the usefulness of direct copper bbndjhs^ 
Indeed, AppeHante aasWttma^^^ 

purely electrical technique to provide advantages . in the optica! domain as 
claimed. Accordingly, the art can support he implterl mo^afloiv to mbdjiy Fan to 
minimize optical tosses in an efectroHjptic semicohductw must 
be an express suggestion" to combine optics with direct copper bonding before a 
. hypothetical worker would do so: . For at least me above reasons. Appellants 
request mat the Board reverse the rejection of claim 31. ; 



' SUMMARY t 

In summary, Appellants respectfully' submit mat all of the claims on appeal 
are patentable over the references cited in the Final Office Action, and 
respectfully request a favorable decision by the Board. 

If there are any charges, please charge Deposit Account No. 50-0221 , 

Respectfully submitted, . . 



Dated: &£L 
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APPEND1X 
Claims on Appeal 

1 . A method of fabricating an electro-optic semiconductor package, 
the method comprising: 

providing an integrated circuit (IC) wafer having one or more IC contact 
pads, the IC contact pads being connected to an IC on the IC wafer; 

providing an intermediate wafer having one or more intermediate contact 
pads, the intermediate contact pads being connected to an electro-optic 
arrangement on the intermediate wafer; and 

direct copper bonding the IC contact pads to adjacent intermediate 
contact pads, the electro-optic semiconductor package resulting. 

2. The method of claim 1 further including: 
cleaning the contact pads; 

disposing the IC contact pads adjacent to the intermediate contact pads in 
an oxidation-resistant environment having a predetermined ambient temperature; 
and 

forcing the IC contact pads into direct contact with the adjacent 
intermediate contact pads at a predetermined pressure, a direct copper bond 
resulting. 
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3. The method of claim 2 further including cleaning the contact pads 
in an acid bath. 

4. The method of claim 2 further including disposing the IC contact 
pads adjacent to the intermediate contact pads in a nitrogen environment. 

14. The method of claim 1 further including providing a computer 
processor wafer having one or more IC contact pads. 

15. The method of claim 1 further including providing a chip interposer 
as the intermediate wafer. 

16. The method of claim 1 further including providing a host wafer as 
the intermediate wafer. 

31 . The method of claim 1 , wherein the direct copper bonding enables 
optical losses associated with the electro-optic semiconductor package to be 
minimized. 



10 
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Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Gilroy J. Vandentop, et al. 

Serial No.: 10/020,911 

Filing Date: December 19, 2001 

For: ELECTRICAUOPTICAL 

INTEGRATION SCHEME USING 
DIRECT COPPER BONDING 



Examiner: Zarneke, David A. 
Art Unit: 2827 



Mail Stop Appeal Brief - Patents 
Commissioner for Patents 
P.O BOX 1450 

Alexandria, VA 22313-1450 



APPEAL BRIEF UNDER 37 C.F.R. 6 1.192 



Dear Sir: 



Appellants hereby submit this Brief in triplicate in support of Appellants' 
appeal from a final decision of the Examiner mailed April 6, 2004 in the above- 
referenced application. Appellants respectfully request consideration of this 
Appeal Brief by the Board of Patent Appeals and Interferences for allowance of 
the above-referenced application. 

RFAI PARTY INI INTEREST 
The real party in interest is Intel Corporation, a Delaware Corporation 
having a principal place of business in Santa Clara, California. 
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RELATED APPEALS AND INTERFERENCES 
There are no other appeals or interferences known to Appellants, 
Appellants' legal representatives, or the assignee that will directly affect or be 
directly affected by or have a bearing on the Board's decision in this appeal. 

STATUS OF CLAIMS 

The above-referenced application, as originally filed, contained 30 claims. 
In response to a restriction requirement, Appellants elected claims 1-16. The 
Examiner further constructively elected claims 1-4 and 14-16 on the grounds that 
claims 5-13 were considered to be directed to another species. During 
prosecution, Appellants added new claim 31. Claims 1-4, 14-16 and 31 stand 
rejected under 35 U.S.C. § 103(a) as being considered to be unpatentable over 
Appellants' allegedly admitted prior art in view of Fan et al., "Copper Wafer 
Bonding", Electrochemical and Solid State Letters 2(10), pp. 534-536, 1999. 

The claims on appeal are claims 1-4, 14-16 and 31 referenced above. 
Claims 1 is an independent claim. Claims 2-4, 14-16 and 31 depend from and 
further limit claim 1 . 

STATUS OF AMENDMENTS 
A response after final office action under 37 C.F.R. § 1.116 was filed on 
February 9, 2004. In the response after final office action, no claims were 
amended. As Appellants understand the Advisory Action mailed February 23, 
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2004, the response after final office action was not entered because the remarks 
were considered to require further search and/or consideration. 

SUMMARY OF INVENTION 

The invention defined by claims 1-4 and 14-16 is a method of fabricating 
an electro-optic semiconductor package. According to the invention as defined 
by these claims, the method includes providing an integrated circuit (IC) wafer 
having one or more contact pads, the IC contact pads being connected to an IC 
on the IC wafer. An intermediate wafer having one or more intermediate contact 
pads is also provided, where the intermediate contact pads are connected to an 
electro-optic arrangement on the intermediate wafer. The method provides for 
direct copper bonding the IC contact pads to adjacent intermediate contact pads, 
where the electro-optic semiconductor package results. (See e.g. FIG. 3, blocks 
52, 54 and 56, and Specification, paragraphs [0019]-[0021]). 

The invention defined by claim 31 is a method of fabricating an electro- 
optic semiconductor package. The method includes the features described in 
the preceding paragraph, with the additional limitation that the direct copper 
bonding enables optical losses associated with the electro-optic semiconductor 
package to be minimized. (See, e.g. FIG. 2. optical components 26. 28 and 30, 
and Specification, paragraph [0021]). 
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ISSUES 

Whether claims 1-4, 14-16 and 31 are patentable under 35 U.S.C. § 
103(a) over Appellants' allegedly admitted prior art and Fan et al., "Copper 
Wafer Bonding", Electrochemical and Solid State Letters 2(10), pp. 534-536, 
1999 ("Fan"). 

GROUPING OF CLAIMS 
Group I Claims 1-4 and 14-16 stand or fall together in Group I; and. 
Group II Claim 31 stands and falls alone in Group II. 

ARGUMENT 

Claim 1 is patentable over Appellants' allegedly admitted prior art and Fan 

Claims 1-4 and 14-16 have been rejected under 35 U.S.C. §1 03(a) over 
what has been described as "Applicant's admitted prior art" and Fan et al., 
"Copper Wafer Bonding", Electrochemical and Solid State Letters, 2(10), pp. 534 
536, 1999. For purposes of discussion, it is assumed that "Applicant's admitted 
prior art" refers to paragraphs [0003]-[0005] of the present specification, in view 
of paragraph 2, page 5 of the Office Action. 

To establish a prima facie case of obviousness under § 103, all claim 
limitations of a claimed invention must be taught or suggested by the prior art. 
See MPEP, Section 2143.03 and In re Royka, 490 F.2d 981, 180 USPQ 580 
(CCPA 1974). In view of the foregoing authority, the Appellants respectfully 

4 
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submit that the basis relied on by the Examiner for the asserted rejection does 
not establish a prima facie case of obviousness. 

In particular, paragraphs [0003]-[0005] make no mention of direct copper 
bonding, a technique that prior to the present application, had been limited to 
electrical applications. The Office action (page 5, paragraph 5) acknowledges 
this shortcoming and relies upon Fan to provide the missing element. In 
particular, the Office Action alleges that the claimed feature "would have been 
obvious ... because Fan teaches that [with direct copper bonding] interconnect 
delays are significantly reduced and system performance is increased." The 
Office Action cites the first paragraph of Fan as support for this proposition. 

However, it is noted that Fan, in the first paragraph thereof (and, indeed, 
throughout), refers only to the advantages derived by using direct copper 
bonding to connect electrical devices. There is nothing in Fan to suggest that 
similar advantages might be obtained by using direct copper bonding with optical 
devices. 

In this connection, it is further noted that the CAFC has held that *[t]he 
mere fact that the prior art may be modified in the manner suggested by the 
Examiner does not make the modification obvious unless the prior art suggested 
the desirability of the modification." in re Fritch, 972 F.2d 1260, 1266 (Fed. Cir. 
1992). Further, with regard to combining prior art teachings to contend that the 
combination renders a claimed invention obvious,' the CAFC has held that 
"[t]here must be some reason, suggestion or motivation found in the prior art 
whereby a person of ordinary skill in the field of the invention would make the 
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combination. That knowledge cannot come from the applicant's invention itself." 
In re Oetlker, 977 F.2d 1443, 1447, 24 USPQ2d 1443, 1446 (Fed. Cir. 1991). 

Here, the only source to be found for the alleged motivation to modify the 
electrical devices of Fan to arrive at the claimed invention is the Appellants's own 
disclosure. Absent this disclosure, the claimed invention is anything but obvious. 
Optical devices have been historically difficult to fabricate using silicon-based 
processes. Typically, processes for fabricating optical devices (e.g., lasers) and 
processes for fabricating semiconductor devices are incompatible, for example 
because the respective processes use different materials and because a step or 
steps in one process could compromise or damage a structure formed in the 
other process. Thus, integrating optical devices with semiconductor devices has 
presented long-standing challenges that the present invention addresses in a 
novel and non-obvious fashion. 

It is further observed that the reliance of the Office Action on an argument 
citing "inherent properties" is misplaced. Specifically, the Office Action states: 
"(S]eeing as Fan teaches that direct copper bonding is a known in the art 
method, the optic advantages of using direct copper bonding would be inherent 
properties" (page 2, paragraph 5). As a threshold matter, it is observed that the 
meaning of this statement is unclear, for at least the reason that it appears to 
equate "optic advantages" with "inherent properties." What "advantages" and 
what "properties" are meant is not clear, and in any event an "advantage" is not 
a "property." Moreover, whatever is meant by "optic advantages" and "inherent 
properties," the statement does not bear on the asserted obviousness rejection 
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for at least the reason that, as discussed previously, there is no discussion 
whatsoever in Fan of optical devices. 

Note is further taken of the statement in the Office Action that n [t]he use of 
old process steps employing new materials is unpatentable," citing In re Maxwell 
and Lande$, 89 USPQ 387 (CCPA 1951). The Appellants respectfully submit 
that this statement, however it is believed to apply to the present application, is 
plainly contrary to the holding of In re Maxwell. In that case, the court held that 
the Appellants 1 use of a new resin developed by others in the making of paper 
was patentable. 

In consideration of the foregoing, claim 1 is clearly allowable over the art 
of record. Moreover, because claims 2-4 and 14-16 depend on claim 1 , they are 
likewise allowable for at least the reasons discussed in connection with claim 1. 
Withdrawal of the rejection of claims 1-4, 14-16 and 31 under 35 U.S.C. §1 03(a) 
is therefore respectfully requested. 

Claim 31 is patentable over Appellants' allegedly admitted prior art and Fan 

Claim 31 has also been rejected under 35 U.S.C. §1 03(a) over what has 
been described as ."Applicants admitted prior art" and Fan. Appellants 
respectfully assert that the allegedly admitted prior art and Fan fail to meet a 
prima facie case of obviousness because all of the claimed limitations are not 
taught or suggested by the references. 

In particular, claim 31 recites that the direct copper bonding enables 
optical losses associated with the electro-optic semiconductor package to be 
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minimized! As already. mentior^> Fan dififi 
losses or the usfcfuin^ of dlre^ 

Indeed. AppeHamsa^e¥fe ordinaiyv^iw6ijld-nbt normally consider a. . .. 
purely electrical technique to provide advantages, in the. optical domain as- 
claimed. Accordingly, the art Can support rtolmprfclf-i^^^rvio/modjiy^ to 
minimize optical losses in ah electro-optic semiconductor' package; 'there must • 
be an express suggestion to combine' o'ptics with directed before a 

. hypothetical worker would do so. . For at least the above reasons. Appellants 
request that the Board reverse the rejection of claim 31. 

SUMMARY 

tn summary, Appellants respectfully submit that an of the claims on appeal 
are patentable over the references cited in the Final Office Action, and 
respectfully request a favorable decision by the Board. 

if there are any charges, please charge Deposit Account No. 60-0221, 

Respectfully submitted, 



Dated: Sff , „., 200$ 

/ . B. Oelano Jordar/ . 



Registration No;/ 43,698 
Intel Amenoas; Inc.. . 
2200 liaifis1on:C6ilege Blvd. 
Santa Clara. CA 95052-8 11 9 
(703) 633-3360 
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APPENDIX 
Claims on Appeal 

1 . A method of fabricating an electro-optic semiconductor package, 

the method comprising: 

providing an integrated circuit (IC) wafer having one or more IC contact 
pads, the IC contact pads being connected to an IC on the IC wafer; 

providing an intermediate wafer having one or more intermediate contact 
pads, the intermediate contact pads being connected to an electro-optic 
arrangement on the intermediate wafer, and 

direct copper bonding the IC contact pads to adjacent intermediate 
contact pads, the electro-optic semiconductor package resulting. 

2. The method of claim 1 further including: 
cleaning the contact pads; 

disposing the IC contact pads adjacent to the intermediate contact pads in 
an oxidation-resistant environment having a predetermined ambient temperature; 
and 

' forcing the IC contact pads into direct contact with the adjacent 
intermediate contact pads at a predetermined pressure, a direct copper bond 
resulting. 
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3. The method of claim 2 further including cleaning the contact pads 
in an acid bath. 

4. The method of claim 2 further Including disposing the IC contact 
pads adjacent to the intermediate contact pads in a nitrogen environment. 

14. The method of claim 1 further including providing a computer 
processor wafer having one or more IC contact pads. 

15. The method of claim 1 further including providing a chip interposer 
as the intermediate wafer. 

1 6. The method of claim 1 further including providing a host wafer as 
the intermediate wafer. 

31 The method of claim 1 , wherein the direct copper bonding enables 
optical losses associated with the electro-optic semiconductor package to be 
minimized. 
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P12665 £am 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Gilroy J. Vandentop, et al. 

Serial No.: 10/020,911 

Filing Date: December 19, 2001 

For: ELECTRICAL/OPTICAL 

INTEGRATION SCHEME USING 
DIRECT COPPER BONDING 



Examiner: Zarneke, David A 
Art Unit: 2827 



Mail Stop Appeal Brief - Patents 
Commissioner for Patents 
P.O Box 1450 

Alexandria, VA 22313-1450 



APPEAL BRIEF UNDER 37 C.F.R. S 1.192 



Dear Sir: 



Appellants hereby submit this Brief in triplicate in support of Appellants' 
appeal from a final decision of the Examiner mailed April 6, 2004 in the above- 
referenced application. Appellants respectfully request consideration of this 
Appeal Brief by the Board of Patent Appeals and Interferences for allowance of 
the above-referenced application. 



RFAl PARTY IN INTEREST 
The real party in interest is Intel Corporation, a Delaware Corporation 
having a principal place of business in Santa Clara, California. 
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RFI ATED APPEALS AND INTERFERENCES 
There are no other appeals or interferences known to Appellants, 
Appellants' legal representatives, or the assignee that will directly affect or be 
directly affected by or have a bearing on the Board's decision in this appeal. 

STATUS OF CLAIMS 

The above-referenced application, as originally filed, contained 30 claims. 
In response to a restriction requirement, Appellants elected claims 1-16. The 
Examiner further constructively elected claims 1-4 and 14-16 on the grounds that 
claims 5-13 were considered to be directed to another species. During 
prosecution, Appellants added new claim 31. Claims 1-4, 14-16 and 31 stand 
rejected under 35 U.S.C. § 103(a) as being considered to be unpatentable over 
Appellants' allegedly admitted prior art in view of Fan et ah, "Copper Wafer 
Bonding", Electrochemical and Solid State Letters 2(10), pp. 534-536, 1999. 

The claims on appeal are claims 1-4, 14-16 and 31 referenced above. 
Claims 1 is an Independent claim. Claims 2-4, 14-16 and 31 depend from and 
further limit claim 1 . 

STATUS OF AMENDMENTS 
A response after final office action under 37 C.F.R. § 1.116 was filed on 
February 9, 2004. In the response after final office action, no claims were 
amended. As Appellants understand the Advisory Action mailed February 23, 
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2004, the response after final office action was not entered because the remarks 
were considered to require further search and/or consideration. 

SUMMARY OF INVENTION 

The invention defined by claims 1-4 and 14-16 is a method of fabricating 
an electro-optic semiconductor package. According to the invention as defined 
by these claims, the method includes providing an integrated circuit (IC) wafer 
having one or more contact pads, the IC contact pads being connected to an IC 
on the IC wafer. An intermediate wafer having one or more intermediate contact 
pads is also provided, where the intermediate contact pads are connected to an 
electro-optic arrangement on the intermediate wafer. The method provides for 
direct copper bonding the IC contact pads to adjacent intermediate contact pads, 
where the electro-optic semiconductor package results. (See e.g. FIG. 3, blocks 
52, 54 and 56, and Specification, paragraphs [0019]-[0021]). 

The invention defined by claim 31 is a method of fabricating an electro- 
optic semiconductor package. The method includes the features described in 
the preceding paragraph, with the additional limitation that the direct copper 
bonding enables optical losses associated with the electro-optic semiconductor 
package to be minimized. (See, e.g. FIG. 2, optical components 26, 28 and 30, 
and Specification, paragraph [0021]). 
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ISSUES 

Whether claims 1-4, 14-16 and 31 are patentable under 35 U.S.C. § 
103(a) over Appellants' allegedly admitted prior art and Fan et al., "Copper 
Wafer Bonding", Electrochemical and Solid State Letters 2(10), pp. 534-536, 
1999 ("Fan"). 



GROUPING OF CLAIMS 
Group I Claims 1-4 and 14-16 stand or fall together in Group I; and. 
Group II Claim 31 stands and falls alone in Group II. 



ARGUMENT 

Claim 1 is patentable over Appellants' allegedly a dmitted prior art and Fan 

Claims 1-4 and 14-16 have been rejected under 35 U.S.C. §1 03(a) over 
what has been described as "Applicant's admitted prior art" and Fan et al., 
"Copper Wafer Bonding", Electrochemical and Solid State Letters, 2(10), pp. 534 
536, 1999. For purposes of discussion, it is assumed that "Applicant's admitted 
prior art" refers to paragraphs [0003]-[0005] of the present specification, in view 
of paragraph 2, page 5 of the Office Action. 

To establish a prima facie case of obviousness under § 103, all claim 
limitations of a claimed invention must be taught or suggested by the prior art. 
See MPEP, Section 2143.03 and In re Royka, 490 F.2d 981, 180 USPQ 580 
(CCPA 1974). In view of the foregoing authority, the Appellants respectfully 
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submit that the basis relied on by the Examiner for the asserted rejection does 
not establish a prima facie case of obviousness. 

In particular, paragraphs [Q003H0005] make no mention of direct copper 
bonding, a technique that prior to the present application, had been limited to 
electrical applications. The Office action (page 5, paragraph 5) acknowledges 
this shortcoming and relies upon Fan to provide the missing element. In 
particular, the Office Action alleges that the claimed feature "would have been 
obvious ... because Fan teaches that [with direct copper bonding] interconnect 
delays are significantly reduced and system performance is increased," The 
Office Action cites the first paragraph of Fan as support for this proposition. 

However, it is noted that Fan, in the first paragraph thereof (and, indeed, 
throughout), refers only to the advantages derived by using direct copper 
bonding to connect electrical devices. There is nothing in Fan to suggest that 
similar advantages might be obtained by using direct copper bonding with optical 
devices. 

In this connection, it is further noted that the CAFC has held that M [t]he 
mere fact that the prior art may be modified in the manner suggested by the 
Examiner does not make the modification obvious unless the prior art suggested 
the desirability of the modification." In re Fritch, 972 F.2d 1260, 1266 (Fed. Cir. 
1992). Further, with regard to combining prior art teachings to contend that the 
combination renders a claimed invention obvious, the CAFC has held that 
"[t]here must be some reason, suggestion or motivation found in the prior art 
whereby a person of ordinary skill in the field of the invention would make the 
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combination. That knowledge cannot come from the applicant's invention itself." 
In re Oetiker. 977 F.2d 1443, 1447, 24 USPQ2d 1443, 1446 {Fed. Cir. 1991). 

Here, the only source to be found for the alleged motivation to modify the 
electrical devices of Fan to arrive at the claimed invention is the Appellants's own 
disclosure. Absent this disclosure, the claimed invention is anything but obvious. 
Optical devices have been historically difficult to fabricate using silicon-based 
processes. Typically, processes for fabricating optical devices (e.g., lasers) and 
processes for fabricating semiconductor devices are incompatible, for example 
because the respective processes use different materials and because a step or 
steps in one process could compromise or damage a structure formed in the 
other process. Thus, integrating optical devices with semiconductor devices has 
presented long-standing challenges that the present invention addresses in a 
novel and non-obvious fashion. 

It is further observed that the reliance of the Office Action on an argument 
citing "inherent properties" is misplaced. Specifically, the Office Action states: 
"fSJeeing as Fan teaches that direct copper bonding is a known in the art 
method, the optic advantages of using direct copper bonding would be inherent 
properties" (page 2, paragraph 5). As a threshold matter, it is observed that the 
meaning of this statement is unclear, for at least the reason that it appears to 
equate "optic advantages" with "inherent properties." What "advantages" and 
what "properties" are meant is not clear, and in any event an "advantage" is not 
a "property." Moreover, whatever is meant by "optic advantages" and "inherent 
properties," the statement does not bear on the asserted obviousness rejection 
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for at least the reason that, as discussed previously, there is no discussion 
whatsoever in Fan of optical devices. 

Note is further taken of the statement in the Office Action that "[t]he use of 
old process steps employing new materials is unpatentable," citing In re Maxwell 
and Landes, 89 USPQ 387 (CCPA 1951). The Appellants respectfully submit 
that this statement, however it is believed to apply to the present application, is 
plainly contrary to the holding of In re Maxwell. In that case, the court held that 
the Appellants' use of a new resin developed by others in the making of paper 
was patentable. 

In consideration of the foregoing, claim 1 is clearly allowable over the art 
of record. Moreover, because claims 2-4 and 14-16 depend on claim 1, they are 
likewise allowable for at least the reasons discussed in connection with claim 1 . 
Withdrawal of the rejection of claims 1-4, 14-16 and 31 under 35 U.S.C. §103{a) 
is therefore respectfully requested. 

Claim 31 is patentable over Appellants' allegedly admitted prior art and Fan 

Claim 31 has also been rejected under 35 U.S.C. §1 03(a) over what has 
been described as "Applicant's admitted prior art" and Fan. Appellants 
respectfully assert that the allegedly admitted prior art and Fan fail to meet a 
prima facie case of obviousness because all of the claimed limitations are not 
taught or suggested by the references. 

In particular, claim 31 recites that the direct copper bonding enables 
optical losses associated with the electro-optic semiconductor package to be 
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rninirnizea. As alteady.ment^ 

losses or the uscfufrtess bf direct copper bcnnrd th© -v (0--! rwf niinii i»ng itHesei*. losses : . . 
Indeed, AppeHarrts assert that one of brtJinatyM 

purely electrical technique to provide advantages, in the optical domain as 
claimed. Accordingly, the art can support ho implicit' motivatioitib'mWjf/ Fah to 
minimize optical fosses lh ah electro-optic semiconductor package: ' there must 
be an express suggestion to combine optics With dir#<£ copper bonding before a 
hypothetical worker woukfdo so; . For at least the above reasons, Appellants 
request that the Board reverse the rejection of cfaiffi 3T.\ 



• SUMMARY . 
In summary, Appellants respectfully submit that all of the claims on appeal 
are patentable over the references cited in the Final Office Action, and 
respectfully request a favorable decision by the Board. 

If there are any charges, ptease charge Deposit Account No. 60-0221- 

Respectfully submitted, . 



"Dated: £± 
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APPENDIX 
Claims on Appeal 

1 . A method of fabricating an electro-optic semiconductor package, 
the method comprising: 

providing an integrated circuit (IC) wafer having one or more IC contact 
pads, the IC contact pads being connected to an IC on the IC wafer; 

providing an intermediate wafer having one or more intermediate contact 
pads, the intermediate contact pads being connected to an electro-optic 
arrangement on the intermediate wafer; and 

direct copper bonding the IC contact pads to adjacent intermediate 
contact pads, the electro-optic semiconductor package resulting. 

2. The method of claim 1 further including: 
cleaning the contact pads; 

disposing the IC contact pads adjacent to the intermediate contact pads in 
an oxidation-resistant environment having a predetermined ambient temperature; 
and 

forcing the IC contact pads into direct contact with the adjacent 
intermediate contact pads at a predetermined pressure, a direct copper bond 
resulting. 
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3. The method of claim 2 further including cleaning the contact pads 
in an acid bath. 

4, The method of claim 2 further including disposing the IC contact 
pads adjacent to the intermediate contact pads in a nitrogen environment. 

14. The method of claim 1 further including providing a computer 
processor wafer having one or more IC contact pads. 

15. The method of claim 1 further including providing a chip interposer 
as the intermediate wafer. 

16. The method of claim 1 further including providing a host wafer as 
the intermediate wafer. 

31 . The method of claim 1 , wherein the direct copper bonding enables 
optical losses associated with the electro-optic semiconductor package to be 
minimized. 
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